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ABSTRACT 

The present study was conducted with the aim of designing a conceptual model of 

a curriculum based on artificial intelligence literacy education. This study adopted 

a qualitative approach and employed thematic analysis and the Glaserian approach 

as the research methodology. Since the study had an exploratory nature and was 

conducted with the purpose of expanding knowledge and increasing awareness in 

the field of artificial intelligence literacy education, it is categorized as an applied 

study. The statistical population included artificial intelligence specialists, 

education experts, curriculum planners, textbook authors, and secondary school 

teachers in West Azerbaijan Province. The sampling method was purposive and 

snowball sampling, which continued until theoretical saturation was achieved (15 

interviews). The data analysis process was conducted in three stages: initial coding, 

axial coding, and selective coding. Finally, the collected and coded data were 

analyzed using MAXQDA software. Using thematic analysis, 85 initial open codes 

were extracted and categorized within the framework of conceptual components 

through axial and selective coding into six main dimensions, including cognitive 

competencies, skill-based competencies, attitudinal and ethical competencies, 

curriculum components, teaching–learning strategies and evaluation, and 

implementation requirements and contexts. At the end of the three-stage coding 

process, the final research model was developed through the integration of these 

dimensions, and the reliability of the research model was reported as 0.758. 

Keywords: Curriculum, Artificial Intelligence Literacy, Model Design 

 

Introduction 

Artificial intelligence has become one of the most influential forces reshaping contemporary education, curriculum design, 

teacher professional development, and learning management. In recent years, educational systems have increasingly moved 

from viewing artificial intelligence merely as a technological tool toward understanding it as a broader pedagogical, cultural, 

ethical, and organizational phenomenon. This shift has created a need for curriculum models that prepare learners not only to 

use AI-based tools but also to understand their logic, evaluate their outputs critically, recognize their ethical implications, and 

apply them responsibly in educational, professional, and social contexts. The growing body of research on AI in education 
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shows that artificial intelligence can support personalized learning, improve access to educational resources, facilitate adaptive 

feedback, strengthen teacher decision-making, and create new possibilities for competence-based education (1, 2). However, 

the effective integration of AI into education requires systematic curricular planning rather than fragmented or tool-centered 

adoption. 

The concept of artificial intelligence literacy has emerged as a response to this need. AI literacy refers to a set of cognitive, 

technical, ethical, and social competencies that enable individuals to understand, use, evaluate, and critically engage with AI 

systems. In the school context, AI literacy is not limited to programming skills or technical knowledge; rather, it includes 

understanding how AI systems process data, how algorithms generate outputs, how bias may be embedded in automated 

systems, and how learners can use AI tools responsibly in academic and everyday situations. A systematic review of AI literacy 

and competency in K–12 education indicates that defining, enhancing, and assessing AI literacy requires attention to conceptual 

understanding, practical application, ethical awareness, and assessment frameworks suited to learners’ developmental levels 

(3). Therefore, any curriculum model based on AI literacy must be multidimensional and should address knowledge, skills, 

attitudes, values, teaching strategies, assessment methods, and implementation requirements. 

The increasing presence of AI in high school education further emphasizes the necessity of curriculum-based intervention. 

Secondary education is a critical stage because students are cognitively prepared to understand abstract technological concepts 

while also forming academic, occupational, and social orientations that will influence their future learning pathways. Reviews 

of AI use in high school settings show that AI can support learning, feedback, content creation, and student engagement, but 

its effectiveness depends on whether students and teachers possess the necessary competencies to use these technologies 

critically and purposefully (4). Without structured curriculum design, AI use may remain superficial, dependent on individual 

teacher interest, or limited to uncritical use of generative tools. Accordingly, AI literacy education in secondary schools requires 

a coherent conceptual model that specifies educational objectives, content organization, learning activities, assessment 

practices, and institutional supports. 

From a curriculum studies perspective, the integration of AI literacy should be aligned with broader educational 

transformation. AI-driven curriculum design is increasingly discussed in relation to aesthetic education, ideological and 

political education, vocational learning, entrepreneurship education, and professional training. Studies on AI-driven curriculum 

development emphasize that educational programs must move beyond content transmission and instead develop higher-order 

competencies such as creativity, critical thinking, adaptability, problem-solving, and responsible technology use (5, 6). In this 

sense, AI literacy education is closely related to competence-based curriculum design because it focuses on what learners can 

understand, perform, evaluate, and create through informed interaction with AI systems. 

Teacher competence is one of the most important conditions for implementing AI literacy curricula. Teachers are not only 

users of AI tools but also mediators of students’ understanding, ethical judgment, and practical engagement with technology. 

Research on vocational teachers’ AI competencies shows that teachers require knowledge of AI concepts, skills in designing 

AI-supported learning activities, and the ability to evaluate students’ use of AI in authentic learning situations (7). Similarly, 

studies on teacher support in higher education indicate that AI can assist instructional planning, feedback, assessment, and 

classroom management, but these benefits depend on teachers’ preparedness and institutional support (8). Therefore, a 

curriculum model for AI literacy must include teacher empowerment as an essential implementation requirement. 

The professional empowerment of teachers in AI-based education also includes technological literacy, pedagogical redesign, 

ethical awareness, and confidence in using intelligent systems. Studies on the role of AI in education and teacher professional 

empowerment highlight that teachers need continuous professional development to integrate AI meaningfully into teaching 

rather than using it as an isolated digital accessory (9). In addition, the updating of teacher training programs has been identified 
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as a necessary response to the relationship between AI and media literacy, especially because teachers must help learners 

identify misinformation, evaluate digital content, and understand algorithmic mediation in contemporary media environments 

(10). Thus, AI literacy curricula should be accompanied by professional development programs that prepare teachers for both 

technical and critical dimensions of AI education. 

Another important dimension of AI literacy is ethical and responsible use. Artificial intelligence introduces new concerns 

related to academic integrity, data privacy, algorithmic bias, intellectual property, transparency, and dependence on automated 

systems. Research on AI-supported college students with attention-deficit/hyperactivity disorder demonstrates that AI may 

provide cognitive and emotional support, but its use also raises ethical questions concerning autonomy, privacy, fairness, and 

responsible intervention (11). These concerns are not limited to special education or higher education; they are relevant to all 

educational settings in which learners interact with generative AI, adaptive platforms, or automated decision systems. 

Consequently, AI literacy education should cultivate digital responsibility and ethical judgment alongside technical skills. 

The ethical dimension of AI literacy is also linked to educational equity and social justice. AI systems may reproduce or 

amplify inequalities if learners do not understand how data, algorithms, and institutional contexts shape technological 

outcomes. Studies on attitudes toward AI in medical education and professional communication show that students may have 

positive expectations about AI while also expressing concerns about accuracy, trust, and ethical use (12). Similarly, research 

on AI in academic environments suggests that AI may reduce or increase foreign language anxiety depending on how it is 

implemented, how learners perceive it, and whether it supports or undermines learner confidence (13). These findings imply 

that AI literacy curricula must address the psychological, emotional, and social consequences of AI use, not merely its 

instrumental benefits. 

Soft skills are another major component of AI-based education. As AI increasingly automates routine tasks, human 

competencies such as communication, collaboration, creativity, adaptability, empathy, and ethical reasoning become more 

important. Studies have emphasized the contribution of AI to developing soft skills for future educators and students, showing 

that AI-supported environments can create opportunities for reflective learning, simulation, feedback, and collaborative 

problem-solving (14, 15). Therefore, a curriculum based on AI literacy should not be restricted to computer science or 

technology education. It should be designed as an interdisciplinary program that strengthens both digital competencies and 

human-centered capabilities. 

The relationship between AI and educational leadership further supports the need for a systematic curriculum model. 

Educational leaders play a crucial role in policy development, resource allocation, teacher empowerment, ethical governance, 

and institutional readiness. A comprehensive taxonomy of AI in educational leadership indicates that AI affects decision-

making, strategic planning, instructional supervision, data-informed management, and future directions of educational 

institutions (16). In school systems, successful AI literacy education requires leadership that can provide technological 

infrastructure, develop implementation guidelines, support teachers, and ensure alignment between innovation and educational 

values. Without such leadership, AI integration may remain inconsistent and unsustainable. 

At the same time, AI literacy must be understood as part of a broader digital culture in education. Quality education in the 

age of AI requires learners and teachers to develop a culture of critical, creative, ethical, and purposeful engagement with digital 

technologies. The need for digital culture in teaching has been emphasized as a prerequisite for using AI to improve educational 

quality, because technological innovation alone cannot guarantee meaningful learning (17). Digital culture includes attitudes 

toward innovation, openness to continuous learning, awareness of digital risks, and the ability to participate responsibly in 

technology-mediated environments. Therefore, curriculum design for AI literacy should integrate cognitive, skill-based, 

attitudinal, and cultural dimensions. 
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AI is also transforming specialized fields of education, which demonstrates its interdisciplinary relevance. In 

entrepreneurship education, AI is reshaping how learners identify opportunities, analyze markets, develop business models, 

and respond to uncertainty (18). In human resource management and circular economy transitions, AI is conceptualized as a 

strategic tool for organizational transformation and sustainability-oriented decision-making (19). In animation and creative 

professional training, AI influences curriculum design, professional competencies, and the future of creative labor (20). These 

examples show that AI literacy is not a narrow technical competence but a foundational capacity required across different 

educational and occupational domains. 

The integration of AI into ideological, cultural, and values-based education has also expanded the scope of AI literacy. AI-

driven communication modes in ideological and political education demonstrate how intelligent technologies can personalize 

content, improve communication efficiency, and reshape educational interaction (21). Similarly, reflections on AI-enabled 

precision development in ideological and political education highlight the potential of intelligent systems to support targeted 

educational interventions while also requiring careful attention to values, ethics, and learner autonomy (6). These discussions 

are relevant for curriculum design because AI literacy must prepare students to understand not only how AI functions but also 

how it influences culture, identity, values, and social communication. 

In addition, AI literacy education must consider teachers’ self-efficacy and classroom-level implementation. Research on 

AI integration and teachers’ self-efficacy in physics classrooms shows that teachers’ beliefs about their ability to use AI 

influence the extent and quality of AI adoption in instruction (22). When teachers perceive AI as pedagogically useful and 

manageable, they are more likely to integrate it into learning activities. Conversely, low self-efficacy may lead to resistance, 

superficial use, or avoidance. Thus, curriculum models must incorporate teacher readiness, professional learning, and practical 

support mechanisms as part of implementation planning. 

Managerial and organizational perspectives are also essential in designing AI literacy curricula. Studies on empowering 

managers of entrepreneurial schools through AI show that school management requires new capacities for innovation, strategic 

planning, data-informed leadership, and technological governance (23). These managerial competencies are closely connected 

to curriculum implementation because school leaders determine whether teachers receive training, whether infrastructure is 

available, whether policies are clarified, and whether AI-related initiatives become sustainable. Accordingly, the design of an 

AI literacy curriculum must include executive requirements and organizational contexts rather than focusing only on classroom 

content. 

The development of AI literacy curricula also requires localization and contextual adaptation. Educational systems differ in 

terms of cultural values, policy frameworks, technological infrastructure, teacher preparation, and student access to digital 

tools. Therefore, AI literacy models should not be imported mechanically from other contexts; they should be adapted to local 

educational needs and institutional realities. Studies in diverse fields, including religious, cultural, social, and managerial 

education, indicate that AI-related educational initiatives must be sensitive to local values and contextual priorities (24). This 

is particularly important in curriculum design, where objectives, content, examples, ethical scenarios, and assessment methods 

must be meaningful for learners’ lived educational environment. 

A major challenge in AI literacy education concerns assessment. Traditional assessment methods are often insufficient for 

evaluating students’ ability to interact with AI systems, analyze generated outputs, identify errors, recognize bias, and apply 

ethical judgment. Assessment in AI literacy should therefore include performance-based tasks, project-based evaluation, 

portfolios, self-assessment, rubrics, and practical demonstrations. Since AI literacy includes knowledge, skills, attitudes, and 

ethical awareness, assessment should be multidimensional and process-oriented. This view is consistent with research 

emphasizing that AI competencies must be defined, enhanced, and assessed through systematic frameworks rather than isolated 
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technological activities (3). Therefore, curriculum design must connect objectives, content, pedagogy, and assessment in an 

integrated structure. 

Teaching–learning strategies are another central part of AI literacy curriculum design. Active learning, project-based 

learning, inquiry-based learning, collaborative learning, case analysis, simulation, challenge-based instruction, and ethical 

scenario analysis are particularly suitable for AI literacy because they allow learners to experience AI as a practical and social 

phenomenon. Research on the synergy between AI and education emphasizes that AI can support more interactive, adaptive, 

and learner-centered pedagogies when it is embedded in sound instructional design (1). Likewise, work on AI and soft skills 

shows that meaningful engagement with AI can strengthen communication, collaboration, and reflective thinking when 

instructional strategies are intentionally designed (15). Therefore, teaching methods in AI literacy curricula should move 

beyond lectures and should engage students in authentic problem-solving. 

Despite the expanding literature on AI in education, several gaps remain. Many studies examine AI tools, teacher attitudes, 

professional development, educational leadership, or domain-specific applications, but fewer studies provide an integrated 

conceptual model for curriculum design based on AI literacy, especially for secondary education. Existing research confirms 

the importance of AI competencies, ethical awareness, teacher empowerment, technological infrastructure, and leadership 

support (7, 8, 16). However, there is still a need to organize these elements into a coherent curriculum model that identifies 

major dimensions, components, indicators, and implementation requirements. Such a model can help policymakers, curriculum 

planners, school leaders, and teachers move from scattered AI use toward systematic AI literacy education. 

Furthermore, the rapid pace of AI development makes curriculum design both urgent and complex. AI tools evolve faster 

than traditional curriculum revision cycles, which means that AI literacy curricula must be flexible, future-oriented, and 

adaptable. Future education requires learners who can continue learning, revise their competencies, evaluate new technologies, 

and respond critically to emerging AI applications (2). The curriculum should therefore emphasize lifelong learning, future 

readiness, and adaptive capacity. In this regard, AI literacy is not only a subject to be taught but also a framework for preparing 

students to live, learn, work, and participate ethically in AI-mediated societies. 

Overall, the literature shows that AI literacy education requires a comprehensive conceptual model that integrates cognitive 

competencies, skill-based competencies, attitudinal and ethical competencies, curriculum components, teaching–learning and 

assessment strategies, and executive requirements. Such a model should be grounded in expert perspectives, aligned with 

educational transformation, sensitive to contextual needs, and capable of guiding curriculum design at the secondary school 

level. By synthesizing the insights of AI specialists, education experts, curriculum planners, textbook authors, and teachers, it 

becomes possible to develop a curriculum model that is both theoretically meaningful and practically applicable. Therefore, 

the aim of the present study was to design a conceptual model of a curriculum based on artificial intelligence literacy education. 

Methods and Materials 

The present study was applied in terms of purpose and constituted a qualitative study based on the grounded theory approach. 

The research was conducted through interviews and thematic and structural analysis of the interviews. The statistical population 

included artificial intelligence specialists, education experts, curriculum planners, textbook authors, and secondary school 

teachers in West Azerbaijan Province. The sampling method was purposive and snowball sampling, which continued until 

theoretical saturation was achieved (15 interviews). Semi-structured interviews (formal semi-structured interviews) were used 

as the data collection method in this qualitative study. MAXQDA software was utilized for analyzing the collected data and 

materials. 
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Findings and Results 

This section presents the findings obtained from the thematic analysis of in-depth interviews with experts aimed at 

identifying the dimensions, components, and indicators, as well as designing and validating an optimal curriculum based on 

artificial intelligence literacy education. First, Table 1 presents the characteristics of the interview participants. 

Table 1. Characteristics of the Interview Participants 

Participant 

Code 

Gender Educational 

Degree 

Field of Study Position/Occupation Teaching or Management 

Experience (Years) 

P1 Male PhD Educational Sciences Faculty Member 18 

P2 Female PhD Educational Psychology Faculty Member 15 

P3 Male PhD Educational Management Department Head 20 

P4 Male PhD Software Engineering Faculty Member 14 

P5 Female PhD Curriculum Planning Faculty Member 12 

P6 Male PhD Educational Sciences Vice Chancellor for 

Education 

22 

P7 Male Master’s Degree Educational Psychology LMS System Manager 10 

P8 Female PhD Educational Psychology Faculty Member 16 

P9 Male PhD Information Technology 
Management 

Organizational Consultant 19 

P10 Female PhD Educational Technology Faculty Member 13 

P11 Male PhD Educational Sciences Faculty Member 17 

P12 Male Master’s Degree Computer Science Technology Specialist 11 

P13 Female PhD Educational Planning Faculty Member 14 

P14 Male PhD Educational Management Dean of Faculty 23 

P15 Female PhD Educational Sciences Researcher 12 

 

Thematic analysis was employed for analyzing the qualitative data. For this purpose, the conducted interviews were 

transcribed and then reviewed several times with precision. Subsequently, the coding process was performed in three stages: 

1. Initial (Open) Coding: Extraction of initial concepts from the statements and expressions of the interviewees.  

2. Axial Coding: Categorization of similar codes and formation of conceptual components.  

3. Selective Coding: Abstraction of the main dimensions and final organization of the themes.  

Initial (Open) Coding 

During the initial (open) coding stage, the transcribed text of the semi-structured interviews was reviewed repeatedly and 

line by line. The purpose of this stage was to identify the initial and meaningful concepts embedded in the participants’ 

statements. Each meaningful sentence or phrase referring to the effectiveness of virtual education, the role of artificial 

intelligence, related challenges, requirements, or consequences was considered an open code. 

Table 2. Open Coding Extracted from the Interviews 

Row Extracted Open Code Interview Number 

1 Understanding the concept of artificial intelligence P1 

2 Distinguishing artificial intelligence from traditional programming P1 

3 Familiarity with machine learning P2 

4 Understanding the role of data in AI performance P2 

5 Understanding decision-making algorithms P3 

6 Understanding the response-generation mechanism in generative tools P3 

7 Familiarity with the concept of neural networks P4 

8 Understanding educational implications of AI P4 

9 Awareness of the limitations of artificial intelligence P5 

10 Understanding the concept of training data P5 

11 Recognition of algorithmic error P6 

12 Familiarity with the concept of language models P6 

13 Understanding automated content generation P7 

14 Understanding the concept of big data P7 
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15 Familiarity with digital transformation P8 

16 Ability to work with artificial intelligence tools P8 

17 Skill in writing effective prompts P9 

18 Ability to analyze outputs from tools such as ChatGPT P9 

19 Skill in comparing human and AI responses P10 

20 Ability to identify content-related errors P10 

21 Skill in revising generated responses P11 

22 Purposeful use of AI in educational projects P11 

23 Ability to evaluate information credibility P12 

24 Problem-solving skills using AI assistance P12 

25 Ability to generate educational content using AI P13 

26 Skill in integrating human and AI resources P13 

27 Time management using intelligent tools P14 

28 Critical use of search results P14 

29 Ability to formulate precise requests P15 

30 Teamwork skills in technology-based projects P15 

31 Acceptance of responsibility in AI usage P1 

32 Sensitivity toward plagiarism P2 

33 Attention to data privacy P3 

34 Critical attitude toward technology P3 

35 Avoidance of complete dependence on AI P4 

36 Respect for intellectual property P4 

37 Awareness of algorithmic bias P5 

38 Understanding the social consequences of AI P5 

39 Attention to educational equity P6 

40 Digital responsibility P6 

41 Positive attitude toward innovation P7 

42 Readiness for lifelong learning P7 

43 Self-regulation in the use of generative tools P8 

44 Recognition of the boundaries of permissible use P8 

45 Commitment to producing original content P9 

46 Necessity of developing competency-based objectives P9 

47 Integration of AI education with existing subjects P10 

48 Designing an independent course unit P10 

49 Inclusion of AI ethics topics P11 

50 Age-based content leveling P11 

51 Localization of educational content P12 

52 Vertical continuity in the curriculum P12 

53 Horizontal coherence among courses P13 

54 Emphasis on practical application P13 

55 Designing problem-based content P14 

56 Attention to the future of occupations P14 

57 Alignment with educational transformation documents P15 

58 Curriculum flexibility P15 

59 Use of project-based learning P1 

60 Utilization of exploratory methods P1 

61 Problem-based instruction P2 

62 Practical workshops using AI tools P2 

63 Collaborative learning P3 

64 Case study analysis P3 

65 Simulation of real-life situations P4 

66 Use of ethical scenarios P4 

67 Integration of face-to-face and virtual education P5 

68 Challenge-based instruction P5 

69 Performance-based assessment P6 

70 Project-based evaluation P6 

71 Use of portfolios P7 

72 Process-oriented assessment P7 

73 Assessment of AI output analysis skills P8 

74 Evaluation of ethical attitudes P8 

75 Use of self-assessment P9 
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76 Combination of written and practical examinations P9 

77 Need for teacher training P10 

78 Enhancement of teachers’ technological literacy P10 

79 Provision of stable internet infrastructure P11 

80 Equal student access to tools P11 

81 Development of national policymaking P12 

82 Managerial support from schools P12 

83 Allocation of a specific budget P13 

84 Production of standardized educational resources P13 

85 Establishment of an executive guideline framework P14 

 

In the axial coding stage, the primary objective was to aggregate similar open codes into conceptual components, identify 

logical relationships among the codes, and establish an organized framework of initial concepts for extracting the main 

dimensions of the effectiveness of AI-based virtual education. 

Table 3. Axial Coding 

Dimension Component Related Open Codes Interview 
Number 

Cognitive Domain Concepts Theoretical Foundations of Artificial Intelligence 1, 2, 3, 5, 7 P1 

 Understanding the Operational Mechanisms of 

Intelligent Systems 

4, 6, 10, 12 P1 

 Recognition of AI Limitations and Errors 9, 11 P2 

 Familiarity with the Transformational Applications of 
Artificial Intelligence 

8, 14, 15 P2 

Skill Domain Concepts Skills in Using Artificial Intelligence Tools 16, 22, 25 P3, P3, P4 

 Skills in Analyzing and Evaluating AI Outputs 18, 20, 23, 28 P4 

 Skills in Effective Interaction with Generative Systems 17, 21, 29 P3 

 Problem-Solving and Knowledge Production with AI 
Assistance 

24, 26, 27, 30 P6 

Attitudinal and Ethical Domain 
Concepts 

Digital Responsibility 31, 40, 43 P6, P7 

 Ethics and Intellectual Property 32, 36, 44, 45 P5, P5 

 Justice and Algorithmic Bias 37, 39 P8, P8 

 Critical Attitude and Self-Regulation 34, 35 P9, P13 

 Future Orientation and Lifelong Learning 41, 42, 38 P9 

Curriculum Domain Concepts Competency-Based Objectives 46, 56 P8, P8 

 Content Organization and Integration 47, 48, 50, 52, 53 P10, P9 

 Localization and Alignment with Educational 
Documents 

51, 57, 58 P10 

 Emphasis on Application and Problem Orientation 54, 55 P11, P11, P9, 
P9 

Teaching Method Domain 
Concepts 

Active and Project-Based Learning 59, 60, 61, 62, 63, 64, 65, 
66, 67, 68 

P12, P8, P8 

Assessment Domain Concepts Performance-Based and Process-Oriented Assessment 69, 70, 71, 72 P7, P7 

 Assessment of AI Skills and Attitudes 73, 74, 75, 76 P13, P15 

Executive Requirement Domain 

Concepts 

Teacher Empowerment 77, 78 P14, P14 

 Technological Infrastructure 79, 80 P4, P1 

 Policy and Managerial Support 81, 82, 83 P15 

 Production of Resources and Guidelines 84, 85 P13, P12 

 

The results presented in the axial coding table indicated that each component emerged from the conceptual clustering of 

several similar open codes. This table served as the basis for extracting sub-indicators for each component and ultimately for 

identifying the seven-dimensional model of the curriculum based on artificial intelligence literacy. The interview numbers 

demonstrate from which expert responses each code was extracted, thereby contributing to the preservation of internal validity 

and the representation of viewpoints. 



Volume 4, Issue 5 

 9 

In selective coding, the objective is to connect all open codes and components within the framework of core dimensions and 

key concepts. This stage contributes to the development of an integrated conceptual model for the optimal curriculum based 

on artificial intelligence literacy education. In practice, selective coding involves identifying the core category, related 

dimensions, and relationships among the dimensions. All 85 open codes and the six main dimensions were integrated and 

consolidated across three levels of abstraction (open code → component → dimension). 

Table 4. Selective Coding 

Dimension Components Key Indicators / Abstract Concepts Description 

Cognitive 
Competencies 

Theoretical Foundations of 
Artificial Intelligence 

Understanding concepts of machine 
learning, data, algorithms, and 

neural networks 

Establishing a conceptual 
foundation for scientific 

understanding of AI 

 Understanding the Operational 

Mechanisms of Intelligent Systems 

Understanding algorithmic decision-

making logic and data processing 

Promoting deep understanding 

rather than superficial consumption 
of technology 

 Recognition of AI Limitations and 
Errors 

Algorithmic error, AI hallucination, 
uncertainty 

Strengthening a realistic and 
critical perspective 

 Familiarity with the 
Transformational Applications of 

Artificial Intelligence 

Transformation in education, 
healthcare, and industry 

Connecting theoretical knowledge 
to real-life contexts 

Skill Competencies Skills in Using Artificial 
Intelligence Tools 

Working with generative tools and 
intelligent search systems 

Developing practical technology 
utilization abilities 

 Skills in Analyzing and Evaluating 
AI Outputs 

Validation and bias detection Enhancing critical thinking 

 Skills in Effective Interaction with 

Generative Systems 

Prompt engineering and purposeful 

interaction 

Improving the quality of human–

machine interaction 

 Problem-Solving and Knowledge 

Production with AI Assistance 

Knowledge co-creation and 

decision-making 

Transforming AI into a cognitive 

tool 

Attitudinal and Ethical 

Competencies 

Digital Responsibility Accountability and data security Developing digital citizenship 

 Ethics and Intellectual Property Respecting authorship rights and 

transparency in usage 

Preventing academic misuse 

 Justice and Algorithmic Bias Algorithmic equality and cultural 

sensitivity 

Awareness of the social 

consequences of technology 

 Critical Attitude and Self-

Regulation 

Self-regulation and consequence 

evaluation 

Fostering learner agency 

 Future Orientation and Lifelong 

Learning 

Career readiness and lifelong 

learning 

Adapting to technological 

transformations 

Curriculum 

Components 

Competency-Based Objectives Competency-based learning Focusing on actual abilities rather 

than memorization of content 

 Content Organization and 

Integration 

Interdisciplinary integration Linking AI with various academic 

subjects 

 Localization and Alignment with 

Educational Documents 

Alignment with transformational 

educational documents 

Consistency with educational 

policies 

 Emphasis on Application and 

Problem Orientation 

Learning within real-world problem 

contexts 

Enhancing applicability of 

knowledge 

Teaching–Learning and 

Assessment Strategies 

Active and Project-Based Learning Project-based and collaborative 

learning 

Promoting deep cognitive 

engagement 

 Performance-Based and Process-

Oriented Assessment 

Process-oriented assessment Emphasizing gradual competency 

development 

 Assessment of AI Skills and 

Attitudes 

AI competency rubrics Comprehensive evaluation of 

learning dimensions 

Executive 

Requirements and 
Contexts 

Teacher Empowerment Continuous professional 

development 

Ensuring implementation quality 

 Technological Infrastructure Equal access and security Providing the implementation 
platform 

 Policy and Managerial Support Regulation and macro-level 
governance 

Ensuring sustainability of 
transformation 

 Production of Resources and 
Guidelines 

Guidelines and localized content Practical support for curriculum 
implementation 
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Table 4 demonstrates that the core category is the “Curriculum Model Based on Artificial Intelligence Literacy,” which 

integrates all dimensions within a unified framework. The six identified dimensions, including cognitive competencies, skill 

competencies, attitudinal and ethical competencies, curriculum components, teaching–learning and assessment strategies, and 

executive requirements and contexts, integrated the open codes and conceptual components. 

To assess the reliability of the designed model, the Kappa coefficient was utilized. The Kappa coefficient is a statistical 

measure that evaluates the degree of agreement between two evaluators or two classification methods while taking random 

agreement into account. When two individuals or two models assign labels to the same dataset, the Kappa coefficient 

determines the extent to which the agreement is genuine rather than accidental. Ultimately, the Kappa coefficient was calculated 

based on the number of similar and dissimilar concepts identified. 

Table 5. Kappa Coefficient 

Agreement Criterion Value Standard Error Tb Sig. 

Kappa 0.758 0.105 7.219 0.000 

Number of Codes 85    

Table 6. Status of the Kappa Coefficient 

Numerical Value of the Kappa Coefficient Agreement Status 

Less than 0 Weak 

0 to 0.20 Insignificant 

0.21 to 0.40 Moderate 

0.41 to 0.60 Acceptable 

0.61 to 0.80 Valid 

0.81 to 1.00 Excellent 

 

As shown in Table 6, the calculated Kappa coefficient was 0.758, which, according to the classification presented in Table 

6, indicates a valid level of agreement. 

 
 

Figure 1. Final Research Model (Derived from the Research Findings) 

Optimal 
Curriculum Based 

on Artificial 
Intelligence 

Literacy Education

Skill-Based 
Competencies

Cognitive 
Competencies

Executive 
Requirements 

and 
Implementation 

Contexts

Teaching–
Learning and 
Assessment 
Strategies

Curriculum 
Components

Attitudinal and 
Ethical 

Competencies
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Discussion and Conclusion 

The present study aimed to design a conceptual model of a curriculum based on artificial intelligence literacy education. 

The findings derived from the three-stage coding process demonstrated that the proposed model consists of six major 

dimensions, including cognitive competencies, skill-based competencies, attitudinal and ethical competencies, curriculum 

components, teaching–learning and assessment strategies, and executive requirements and contexts. The findings indicated that 

artificial intelligence literacy should not be conceptualized merely as technical familiarity with digital tools; rather, it should 

be understood as a multidimensional educational construct integrating conceptual understanding, practical capability, ethical 

awareness, pedagogical organization, and institutional readiness. The extracted dimensions collectively suggest that effective 

AI literacy education requires a systemic and curriculum-oriented approach capable of preparing students for technological, 

social, and professional transformations associated with the expansion of artificial intelligence in educational and occupational 

environments. 

One of the most important findings of the study was the identification of cognitive competencies as a foundational dimension 

of AI literacy education. Components such as understanding the theoretical foundations of artificial intelligence, recognizing 

the operational mechanisms of intelligent systems, identifying limitations and algorithmic errors, and understanding the 

transformational applications of AI reflected the importance of conceptual knowledge in AI literacy curricula. These findings 

are aligned with studies emphasizing that AI literacy requires learners to understand machine learning, algorithms, data 

structures, neural networks, and intelligent decision-making processes rather than simply interacting with AI applications 

superficially (2, 3). The results are also consistent with research showing that AI-supported education should cultivate deep 

conceptual understanding to enable learners to evaluate AI outputs critically and recognize technological limitations (17). The 

emphasis on understanding AI limitations and algorithmic errors is particularly important because students increasingly interact 

with generative systems capable of producing inaccurate, biased, or fabricated content. Therefore, developing realistic and 

critical perspectives toward AI appears essential for responsible educational use. 

The findings further demonstrated that skill-based competencies constitute another core dimension of AI literacy education. 

Components such as the ability to use AI tools, analyze and evaluate AI-generated outputs, interact effectively with generative 

systems, and solve problems through AI-supported knowledge production indicate that learners require practical competencies 

alongside conceptual understanding. These findings correspond with studies highlighting that AI literacy involves operational 

and analytical skills enabling learners to utilize intelligent systems in meaningful educational contexts (4, 7). The identification 

of prompt engineering and effective interaction with generative systems as key competencies is particularly consistent with 

recent educational discussions surrounding human–machine interaction and intelligent content generation. Previous studies 

have emphasized that AI-supported learning environments require learners to formulate purposeful requests, validate generated 

responses, and integrate human judgment with technological outputs (1, 8). Consequently, the findings suggest that AI literacy 

curricula should include authentic opportunities for students to engage with AI tools in practical, reflective, and problem-

oriented learning activities. 

Another major finding of the study was the identification of attitudinal and ethical competencies as central elements of AI 

literacy education. Components such as digital responsibility, ethics and intellectual property, awareness of algorithmic bias, 

critical attitudes, self-regulation, and lifelong learning indicate that AI literacy extends beyond technical competence and 

encompasses ethical and social dimensions. These findings support prior research demonstrating that ethical awareness and 

responsible AI use are increasingly necessary in educational contexts where learners interact with generative AI systems, 

intelligent recommendation algorithms, and automated decision-making technologies (11, 12). The emphasis on intellectual 
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property and plagiarism prevention is particularly significant because AI-generated content may blur the boundaries between 

original authorship and automated production. Similarly, awareness of algorithmic bias and social consequences aligns with 

studies suggesting that AI systems may reproduce inequalities or reinforce cultural and institutional biases if learners are not 

equipped with critical perspectives (13, 17). Therefore, the present findings reinforce the argument that AI literacy education 

should promote ethical reasoning, accountability, and critical engagement with technology. 

The results additionally highlighted the importance of future orientation and lifelong learning within AI literacy curricula. 

This finding suggests that AI literacy is not confined to present technological needs but is fundamentally connected to preparing 

learners for continuous adaptation in rapidly evolving technological societies. Previous studies similarly indicate that AI is 

reshaping labor markets, professional competencies, and educational expectations, thereby requiring learners to develop 

adaptive learning capacities and future-oriented thinking (2, 19). The integration of lifelong learning into the curriculum model 

reflects recognition that AI technologies continuously evolve and that learners must remain capable of updating their 

knowledge, evaluating emerging tools, and responding flexibly to technological transformation. Consequently, the findings 

position AI literacy as a dynamic educational process rather than a fixed set of technical skills. 

The dimension related to curriculum components also emerged as a critical finding of the study. The results demonstrated 

that competency-based objectives, content organization and integration, localization and alignment with educational 

documents, and emphasis on application and problem orientation are essential aspects of AI literacy curriculum design. These 

findings are consistent with contemporary curriculum theories emphasizing interdisciplinary learning, competency-based 

education, and authentic problem-solving (5, 20). The emphasis on integrating AI education with existing subjects indicates 

that AI literacy should not necessarily be isolated as a separate discipline but can function as a cross-curricular educational 

framework. Previous research has similarly shown that AI is increasingly relevant in entrepreneurship education, vocational 

education, creative education, and ideological and political education (6, 18, 21). Therefore, the present findings suggest that 

AI literacy curricula should facilitate interdisciplinary connections between technological competencies and broader 

educational objectives. 

The emphasis on localization and alignment with educational transformation documents is another noteworthy aspect of the 

findings. The participants stressed the necessity of adapting AI literacy curricula to local educational contexts, institutional 

realities, and cultural frameworks. This finding aligns with studies emphasizing that educational innovation should be context-

sensitive and aligned with national educational priorities and cultural values (23, 24). AI literacy models developed in one 

educational environment may not automatically be applicable to another context because educational systems differ in 

technological infrastructure, policy orientation, teacher preparation, and social expectations. Therefore, localization appears to 

be an essential condition for sustainable and meaningful curriculum implementation. 

The findings related to teaching–learning and assessment strategies demonstrated that active and project-based learning, 

collaborative learning, challenge-based learning, ethical scenario analysis, and performance-based assessment are highly 

relevant for AI literacy education. These findings correspond with research indicating that AI-supported education is most 

effective when instructional approaches emphasize learner engagement, inquiry, collaboration, and authentic problem-solving 

(1, 15). The identification of project-based and collaborative learning as core strategies reflects the understanding that AI 

literacy develops through active interaction rather than passive information reception. Furthermore, the emphasis on 

performance-based and process-oriented assessment supports previous studies arguing that AI literacy cannot be evaluated 

solely through traditional written examinations (3). Since AI literacy includes practical, analytical, ethical, and attitudinal 

competencies, assessment strategies must evaluate how students use AI systems, interpret outputs, make judgments, and solve 
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authentic problems. Thus, the present findings reinforce the need for multidimensional assessment frameworks in AI literacy 

education. 

The executive requirements and contextual dimensions identified in the study further demonstrated that curriculum 

implementation depends on institutional and organizational readiness. Components such as teacher empowerment, 

technological infrastructure, policy and managerial support, and the production of educational resources and guidelines indicate 

that AI literacy education requires systemic support mechanisms. These findings align closely with studies emphasizing that 

successful AI integration in education depends on teacher professional development, educational leadership, infrastructure 

availability, and institutional governance (9, 16). The emphasis on teacher empowerment is particularly significant because 

teachers mediate students’ engagement with AI technologies and determine how AI is integrated into instructional practices. 

Research has shown that teachers require technological literacy, pedagogical adaptation, ethical awareness, and confidence in 

using intelligent systems effectively (7, 22). Therefore, the findings suggest that teacher training programs should be redesigned 

to address AI literacy comprehensively. 

The findings regarding technological infrastructure and equal access to AI tools are also consistent with concerns expressed 

in previous studies about educational equity and digital inclusion. AI-supported education cannot achieve its intended goals if 

learners experience unequal access to intelligent technologies, unstable internet connectivity, or insufficient institutional 

support. Earlier studies similarly highlighted that educational transformation through AI requires sustainable infrastructure, 

digital security, and equitable technological access (16, 17). Consequently, policymakers and educational leaders must 

recognize that AI literacy education is not solely a curricular issue but also an infrastructural and policy-related challenge. 

Another important implication of the findings concerns the role of educational leadership and managerial support. The 

results indicated that policy development, managerial support, and executive guidance frameworks are necessary for 

implementing AI literacy curricula effectively. These findings correspond with studies emphasizing that AI integration in 

educational institutions requires strategic leadership capable of coordinating innovation, governance, resource allocation, and 

institutional transformation (16, 23). Educational leaders play a decisive role in creating supportive environments for AI-based 

learning, developing implementation policies, and ensuring alignment between technological innovation and educational 

values. Therefore, curriculum reform related to AI literacy should involve policymakers, administrators, and school leaders 

alongside curriculum specialists and teachers. 

Overall, the findings of the present study contribute to the expanding literature on AI literacy by proposing an integrated 

conceptual curriculum model that combines cognitive, skill-based, ethical, pedagogical, and organizational dimensions. While 

many previous studies have investigated isolated aspects of AI in education, such as teacher attitudes, AI-supported learning 

tools, leadership, or digital culture, the present study synthesized these dimensions into a unified curriculum-oriented 

framework. The extracted model therefore provides a comprehensive foundation for designing AI literacy programs capable of 

responding to educational, technological, ethical, and institutional challenges associated with artificial intelligence in secondary 

education. 

One limitation of the present study was that the findings were derived exclusively from qualitative interviews with experts 

in a specific geographical and educational context. Although theoretical saturation was achieved, the identified dimensions and 

components may reflect contextual priorities related to the educational system of the participants. Additionally, the study relied 

on expert perspectives rather than direct classroom observations or empirical implementation of the proposed curriculum 

model. Another limitation concerns the rapidly evolving nature of artificial intelligence technologies, which may require 

continuous updating of AI literacy frameworks and curricular components over time. 
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Future research is recommended to validate the proposed curriculum model quantitatively across larger and more diverse 

educational populations. Researchers may also investigate the effectiveness of the model through experimental or quasi-

experimental studies examining student learning outcomes, teacher competencies, ethical awareness, and technological 

readiness. Comparative studies across educational levels, cultural contexts, and academic disciplines may further clarify how 

AI literacy curricula should be adapted to different learner groups and institutional environments. In addition, future studies 

may develop and validate assessment instruments specifically designed for measuring AI literacy competencies and ethical 

engagement. 

From a practical perspective, educational policymakers and curriculum planners should prioritize the integration of AI 

literacy into secondary education through competency-based and interdisciplinary curriculum frameworks. Teacher 

professional development programs should include practical training in AI tools, ethical AI use, assessment methods, and AI-

supported pedagogy. Educational institutions should also invest in technological infrastructure, equitable student access, and 

the development of localized educational resources and implementation guidelines. Finally, schools should adopt active and 

project-based instructional approaches that encourage critical thinking, collaboration, ethical reasoning, and responsible 

interaction with artificial intelligence systems. 
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